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ABSTRACT: Relates to a method of converting exposed and 
developed monochromatic motion picture strip film 
(generally of live action) into colored versions thereof. 
Method includes the steps of projecting and enlarging frames 
of the monochromatic strip ?lm to produce enlarged images 
of each frame in step by step succession; a plurality of trans 
parent cells are produced for each frame so projected. each 
cell carrying a different color. each color being correlated to a 
selected image component of the projected and enlarged 
frame and the placement of the component therein; colored 
cells for each frame are them assembled in superimposed rela~ 
tion and photographed on unexposed color film. the original 
monochromatic live action film being between the assembled 
cells and the color ?lm, the monochromatic master imparting. 
detail and shading to and outlining areas of color in the color 
impressions received from the cells by the color ?lm. Various 
types ofcolor film and cell paints can be employed. 
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PRODUCTION OF COLOR FILMS FROM 
MONOCHROMATIC FILM 

Motion picture studios and other depositories are ?lled with 
monochromatic motion picture ?lms taken in the past, such 
?lms having great value both from the standpoint of entertain 
ment and education, but unsuited for present-day commercial 
use because they are monochromatic and not in color. To the 
best of applicant's knowledge, no simple, relatively inexpen 
sive method has been devised heretofore whereby such ex~ 
posed and developed monochromatic motion picture ?lms 
can be convened into colored versions thereof. 
The present invention is directed to a method of so convert 

ing monochromatic motion picture films into new editions or 
colored versions without the use of complicated equipment. 
Generally stated, the present invention relates to a method 
which includes the steps of projecting a live action monochro~ 
matic motion picture ?lm, frame by frame, each projection 
producing an enlarged image of the frame upon a transparent 
cell. A plurality of transparent cells is produced for each 
frame so projected, each cell carrying a different color, each 
color being correlated to a selected component of the pro 
jected and enlarged image and its placement within the frame 
of the image. After such cells have been made for each frame 
of the master monochromatic ?lm, the colored cells for a 
given frame are assembled in superimposed relation and 
photographed upon unexposed color ?lm. However, during 
each photographic step, the given frame of the master 
monochromatic film is interposed between the cells and the 
color ?lm so that the monochromatic film imparts detail and 
shading to the color impressions received from the cells by the 
color film. 
The master color ?lm so produced may be either negative 

.or positive depending upon whether the monochromatic ?lm 
was a negative or a positive; various types of color ?lm may be 
employed, namely, either a reversal material which is 
processed to produce a positive or a nonreversal ?lm which 
may yield either a negative or a positive, depending on how it 
is employed. The coloring material applied to the cells may be 
either opaque or capable of transmitting colored light and 
therefore, in the photographing step, light may be re?ected 
from the cells or transmitted through the cells. The ?nished or 
master color ?lm so produced is not a cartoon character since 
live action masters are used and at no time is it necessary to 
paint outlines around the particular components to which a 
color is applied. 
An object of the present invention therefore is to disclose 

and provide a simple and inexpensive method of converting 
exposed, developed monochromatic motion picture strip ?lms 
into colored versions thereof. 
A further object of the invention is to disclose and provide a 

simple method whereby color may be imparted to previously 
exposed and developed monochromatic ?lms by the use of 
simple, relatively well-known techniques and equipment. 
These and other objects and advantages of the present in 

vention will become apparent to those skilled in this art from 
the following more detailed description which will refer to the 
appended drawings for the purpose of illustrating exemplary 
forms and, in such drawings: 
F l6. 1 is an enlarged portion of a continuous monochro 

matic live action motion picture ?lm; _ 
FIG. 2 is a diagrammatic and partly perspective view of an 

arrangement of equipment which may be used in the produc 
tion of cells from the monochromatic live action ?lm; 

FIGS. 3a, 3b, 3c, 3d and 3e illustrate a series of cells made 
by the aid of one frame of the monochromatic ?lm; 

FIG. 4 is another diagrammatic and partly perspective ar 
rangement of equipment employed in utilizing the cells and 
monochromatic ?lm in the production of a inherently colored 
motion picture ?lm. 

ln FIG, 1, a portion of an exposed and developed live action 
monochromatic motion picture strip ?lm is indicated at M, 
two successive frames being indicated at M10 and M11. The 
exemplary scene or image appearing on frame M10 includes a 
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2 
number of components; background components may be said 
to include the sky, clouds, hills and perhaps even the distant 
house thereon and the adjacent grain ?eld; middle ground 
components may comprise the tree in the left hand portion of 
the image area and the foreground action may include the 
?gure of a man and an automobile moving along the 
foreground road. it is to be understood that this old master 
?lm whether negative or positive in character, is either in vari 
ous shades of gray (normally termed a black and white ?lm) 
or it may be sepia in tone or otherwise dye-toned but only in 
one color. A sepia ?lm is not a color film. The present process 
is directed toward a method of converting the monochromatic 
?lms into a color ?lm which contains and is capable of exhibit 
ing a plurality of colors and their various hues and shadings 
obtained by the use of the primary colors such as blue, green 
and yellow or cyan, magenta and yellow. 

in the process of this invention, the primary step is that of 
projecting and enlarging the frames of a monochromatic live 
action ?lm, frame by frame, and producing enlarged images of 
the picture carried by the frame of monochromatic ?lm upon 
transparent cells. FIG. 2 illustrates one readily available and 
inexpensive arrangement of equipment for carrying out this 
operation. As there shown, such projector 2 may include 
supply and takeup reels indicated at 3 and 3', a light source in 
dicated at 5 and a projection lens indicated at 6. The projector 
includes usual means for driving the monochromatic ?lm M 
through the projection aperture, such driving means including 
stop motion devices and arrangements whereby each frame 
may be individually projected in accurate registration for a 
su?icient length of time to permit the cell forming operations 
to take place. 
The projector can be mounted above or below an animation 

bed 7 upon which means are provided for properly positioning 
and, if necessary, moving large precut and prepunched trans 
parent cells made of suitable plastic so that the step of making 
a plurality of cells for each frame being projected is facilitated. 
Each cell is to carry a different color and each color should be 
correlated to a selected component of the projected and en 
larged image and its placement within the frame of that image. 
Animation beds or boards are used frequently in animated 

cartoon work and are well adapted for use in the instant 
process. Rather sophisticated arrangements of animation 
boards are shown in US. Pat, Nos. 2,198,006 and 2,28l,033. 
In order to prevent unnecessary description, the amination 
board 7 illustrated is shown being provided with registry pins 8 
and 8' and means for moving the cells transversely which are 
generally indicated at 9, a control or drive mechanism being 
indicated at 9'. ‘ 

Let is be assumed that the frame M10 of the ?lm M is pro~ 
jected upon the cell 10 indicated in FIG. 2. It is assumed that 
the colors, hues and re?ectance values thereof have been 
preestablished for each of the components. An operator then 
prepares a plurality of cells for the frame M10, each cell carry 
ing a different color, each color being correlated to a selected 
component and placed on the cell in accordance with the posi 
tion of the component by the image projected upon the cell 10 
by the projector 2. For example, the operator may ?rst 
prepare a cell of the background, sky and cloud exempli?ed 
by FIG. 3a and on the cell 10a there shown applies the paint 
having the desired blue coloration to the areas of the sky in 
dicated by the projected image. It is to be noted that it is un 
desirable and unnecessary to attempt to trace the outline of 
the mountain; the operator simply applies blue to the area 
above the mountain leaving an untouched spot for the white 
cloud, which probably has some shadings in it as recorded on 
the monochromatic ?lm being projected. 

Similarly, after removing cell 100, the operator places 
another cell 10b on the same registry pins 8 and 8’ and now 
paints in the areas covered by the mountain or hill, perhaps 
the ?eld of grain and the house, using different hues or colors 
that have been allocated to these components. Cell 10b is then 
removed and cell 100 is placed in position so as to receive the 
image being projected and the middle ground component 
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namely, the tree is painted a desirable shade of green in the 
area occupied by the projected image of such tree. It is not 
necessary for the operator to employ shading on the tree com— 
ponent nor attempt to delineate individual leaves, shadowy 
portions of overhanging branches or the like since all of these 
details will eventually be recorded on the ?nal master color 
?lm. 

Additional cells 10d and We are prepared in substantially 
the same manner, these cells being suitably colored so as to 
represent colors appropriate to the flesh tone of the ?gure, the 
color of its suit and the color of the car. 

Similar operations are carried out on the succeeding frame 
M11 of the monochromatic ?lm, but it may be possible to em~ 
ploy cells 10a, 10b and We and simply make new cells 11d and 
lle of this frame Mll since the background and middle 
ground images do not change position. The above described 
procedure is carried out for each and every frame of the entire 
film, the frames of the monochromatic ?lm being projected 
step by step and a record being kept of all cells that are used 
for each frame. 

During the ?nal operation, indicated in part in FIG. 4, the 
colored cells produced as above described for a given frame 
are assembled in superimposed relation and in registry 
established by the pins 8 or the like, and now photographed by 
a camera indicated generally at 12 having motion picture 
supply reels l3 and 14 and corresponding takeup reels 13' and 
14’. The camera is provided with a stop motion drive, a lens 
16 and a registration movement including a pressure plate at 
its photographic aperture. 

Supply reel 14 is provided with unexposed ?lm capable of 
recording color and producing colored transparencies and 
separations. The supply reel 13 carries the monochromatic 
?lm from which the cells have been made. It is necessary to 
have the monochromatic ?lm between the color ?lm and the 
cells being photographed, and as indicated in FIG. 4, it is 
highly desirable to place the monochromatic ?lm in contact 
with the color ?lm at the taking aperture of the camera, the 
emulsion sides of the two ?lms being in contact. The camera is 
focused upon the assembly of cells on the table or in its ?eld of 
view, such cells being illuminated by suitable light sources 15 
and 15' and a frame by frame stop motion photographic series 
of steps now takes place. lt is to be understood that when the 
assembly of cells 10a to We is being photographed, frame 
M10 of the monochromatic ?lm is in position in front of the 
color ?lm; after this exposure, cells 10a to 10c are removed 
and cells 11a to lle are substituted, both supply and takeup 
reels feed such frame in series into position (this being frame 
M11 of the master monochromatic ?lm) and another expo 
sure is taken. This process is continued until all frames of the 
monochromatic ?lm that are to be used in producing the new 
color version of the old black and white ?lm have been photo 
graphed upon the color ?lm. The color ?lm can then be 
processed in a normal manner and be readily for use either as 
a positive print or as a master negative from which numerous 
color prints can be made. 

In the above example, it has been assumed that the paints 
employed were opaque and light re?ected from these surfaces 
is colored light which now passes through the master 
monochromatic ?lm before it reaches the color ?lm. Shading 
and detail is therefore registered upon the color ?lm. In the 
event transparent colors had been applied to the cells, then a 
suitable diffused light source is placed beneath the cells ar 
ranged on the table or animation bed 7 ’ and the transmitted 
light is similarly modulated by the monochromatic ?lm before 
the colored light reaches the color ?lm. In each case however, 
folds in clothing or faces of characters, grain of wood, leaves, 
etc. which were recorded on the black and white version will 
be recognizable in the ?nished color ?lm even though a 
uniform paint layer was applied to the areas of the transparent 
cells occupied by the clothing. face, wood panel or tree during 
the formation of the cells. This desirable resultant, termed re 
tention of photographic detail recorded on the monochro 
matic master original, is a characteristic feature of the process 
of this invention. 
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4 
Although the above description has been directed to a very 

simple embodiment of the process, those familiar with the art 
will recognize that it is subject to inany modi?cations. Instead 
of making all cells (for all image components and colors) 
required for a given frame of a master during continued pro 
jection of such given frame, the frames of the master can be 
projected in series and a series of cells of one component or 
color made, and the same series of frames again projected in 
stop motion to made another series of cells of another com 
ponent or color, these operations being repeated until all 
necessary cells for desired components are available, whereu 
pon cells for a given frame are combined and photographed. 
The colors or dyes employed may be primaries (such as 
magenta, cyan and yellow) whereby intermediate colors and 
tones can be obtained as well; these dyes or paints need not be 
applied to within the area delineated by the projected image of 
but a single component. Background components can be 
painted on paper or opaque materials (when reflected light is 
used) and may be larger than normal cells. Negative or posi 
tive masters can be used and the color ?lm can be either of the 
reversal or nonreversal or other type. Instead of contact 
between the master and the color ?lm, optical printing equip 
ment may be used to attain the same result. The process per 
mits great leeway in the control of light and its color. The in 
tensity of the illumination used during photography may be 
controlled in accordance with the density of the master black 
and white so that uniform density is obtained in the color ver 
sion. Color ?lters may also be used to vary the light employed 
and correct overall balance. Unusual effects may also be ob 
tained by controlling the light during photography. For com 
mercial television ?lms, for example, changes from realistic 
coloring may be introduced in order to add emphasis. The 
face of an individual observing his neighbor’s automobile may 
turn from a normal color to green, thereby portraying his 
envy; an automobile in the showroom may change color to il 
lustrate the colors available from the manufacturer, while 
such automobile is being inspected by people whose coloring 
does not change; all the colors of washing on a line may 
change from dull to brilliant or from grey to white while the 
surroundings remain in their usual colors. The same sequence 
of forest or countryside may be depicted in colors correspond 
ing to the various seasons of the year or as observed during 
stormy and bright days. 
These various modi?cations are made available by the 

process to an endless number of effects, not before possible in 
continuous live action motion picture photography. Most im 
portant, it does permit the conversion of readily available 
monochromatic motion pictures to highly desirable color ?lms 
for educational and commercial uses. 

All changes and modi?cations coming within the scope of 
the appended claims are embraced thereby. 

lclaim: 
1. A method of converting exposed and developed normally 

produced monochromatic motion picture strip ?lm suitable 
for commercial exhibition into colored versions thereof, in 
cluding the steps of: 

projecting and enlarging frames of a live action monochro 
matic motion picture ?lm frame by frame, to produce en 
larged images thereof upon transparent cells; 

producing a plurality of transparent cells for each frame so 
projected, each cell carrying a different color, each color 
being correlated to a selected component of the projected 
and enlarged image and its placement therein: without 
the formation of cartoonlike lines delineating the bounda 
ries of such selected component on such cell; 

assembling in superimposed relation the colored cells so 
produced for a given frame of monochromatic ?lm; and 

photographing the superimposed assembly of colored cells 
upon unexposed color film with the given frame of 
monochromatic ?lm between the assembly and the color 
?lm. 

2. A method as stated in claim 1 wherein the monochro 
matic ?lm is in contact with the color film during the 
photographing step. 
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3. A method as stated in claim 1 wherein the colors carried 
by the transparent cells are opaque and said cells are illu 
minated by incident light during the photographing step. 

4. A method as stated in claim 1 wherein the colors carried 
by the transparent cells are light transmitting and said cells are 
illuminated by transmitted light during the photographic step. 

5. A method as stated in claim 3 wherein the intensity of the 
incident light is controlled. 

6. A method as stated in claim 3 wherein the spectral 
character of the incident light is controlled. 

7. A method as stated in claim 1 wherein the colors carried 
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6 
by said cells are applied evenly over the area of the correlated 
component as indicated by the image projected upon the cells 
and the limits of said area are not delineated by thin, visible 
lines. 

8. A method as stated in claim 1 wherein the monochro 
matic ?lm between the cells and color ?lm modulates light 
during the photographic step and imparts shading, supplies 
detail and modi?es the hues of the colors photographed upon 
the color film. 
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